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(54) METHOD OF PRODUCING TITANIUM OXIDE PARTICLE AND PHOTOELECTRIC 
CONVERSION ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of producing titanium oxide particles to be used 
for a color sensitized photoelectric conversion element, and to provide the photoelectric conversion 



SOLUTION: In the method of producing the titanium oxide particles niobium or tantalum is used as a 
dopant. In the photoelectric conversion element, the titanium oxide particles produced with this 
method is used as semiconductor particles for a photosensitive layer. 
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[0 0 5 4] «S?fS*cr3m«S«fili^S L< tt0.1~l 
0KT* 35 D , £9£?£b<fi0.2~4MT:-&Sc t:ft, *fW 

tto.oiM).5in»a&5 0 

[0055] WSifttffiffitSiSWli, tta* t ffi<^* 

y®mm*fa±.Lfc o, sl< usm^e < 
v*vi?/ym<Dmmmit%%>k ^t+^x >»x?-;kx 

— r^^cox— r;WtnW> xf[/y^"'j xf-^v^U 
+;I/x— 7n E'Uy^'J ;k>*7>l'*/l/x— 7 

7u tf U-y^y =2— ^yT/MWx— 7-;L#<DiWxx- 
tvL/®, ;k x£7-;k xfUy^ij3-;V 

; e/7;k£;vx~ r;k 7°ntruy^y 3-^/7;!/ 50 
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+/bx— r;k ^yx^^y^y 3-)V-t/7;VWx 
-— r/k 'f°'J 7°Ptf Uv^y X3— ;l/^e77;V^r;Vx— f 
/WSOT;V3— x^W^y xi-;k 7°nt^y 
yyn— ;k ^yx^yy^yn-;k ^yT'ntfyy 

^yn-;k ^y-ty ym^mr^-^m, 7-th- 

;k 7uWxfijk ^yy*xhy;l/^coxFy;Hfc 
^VT-^X/k-F^v-F, 7;k7^7#©#7°n 

[0 0 5 6] Sfc, j. Am. Ceram. Soc, 80 (12) 3157 
-3171 (l997)tie«^nTV^J;^^:tert-7>;Vt: 0 y 

&«©««tti»* L<«:i~40M%T»a&t>, ± off 

$ L < \t 5 ~30M«%T'fe^c 
[0 0 5 7] (3)y>mfPrfiM%J 

9, MxE«fflliM«»HIM^^S»rg^^Vk^t 

^i9y;Ht-f^^(i, "Polymer Electrolyte Revi 
ews-lS.^2" (j. R. MacCallumfcC. A. Vincent©* 
ELSEVIER APPLIED SCIENCE) tCfEffi^4afcft#t%* 

imt% c htfr°%%b\ y 7 ^ y dx f y 
cf# y 7 y it trx y f^wi l < ffiffl-et s. ^-r^ 

y;WbS"J36(iBK: «t 0 fMtt 5 «#ttXSEft^»B (J . 
Chem. Soc. japan, lad. Cheia. Sec.) , 46, 779 (194 
3), J. Am. Chem. Soc, 111, 5542 (1989X J. Chem. 
Soc, Chem. Comiun. , 1993, 390^ Angew. Chem. Int. 
Ed. Engl., 35, 1949 (1996), Chem. Lett., 1996, 88 
5, SOT. Chem. Soc, Chem. Commun., 1997, 545£f3 

WfcLftWtt^BH 3 ! 1 ! l~185863^fc, i§iMfflfJ€* 
y;Kt b/-cfl»|t±fif|IB2000-5814O^tC felEtc? ftT 0 , 

[00 5 8] S ft, * y v-jOSBIRRJSK «fc 5 ^;Wt5 

5B«Br(fiaEjiSttS{4, 75 /a, a-suMi (ey 

-yvi, ^5^7-;WI, f-TV—MR. 

W, hV7"J'~m, WJ>1, t^y^y^ tf 

n tr«*-Tgjsnif^ 2 tsiuuKoiai (ad 
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So f$Fffl2000-17076^S.tf|Wj2000-86724^-{Cld«t$nT 
[0 0 5 9] (4)IE?LW5S*m 

So 10 

[o o 6 o] (ammmMmnm 

PtLTte, J. Hagen, et al., Synthetic Metal, 89, 
215-220 (1997), Nature, Vol.395, 8 Oct . ,p583-585 
(1998), W097/10617, ff §pg59-194393%\ f#P¥5-234 
681%, *aftl£ll4,923,774%, #M¥4-308688%, * 
HWfFf!4,764 ! 625%, # WJ¥3~269084 % !W]4-129271 
%, 114-175395%, ^4-264189%, fI]4-29Q851%, B4- 
364153%, 115-25473%, PD5-239455%, PJ5-320634 
'% IH6-1972%, 117-138562%, ©17-252474% ID 11-1 20 
44773%%fc]»Q^#S7 5 >'M, ^¥11-149821 
%, 1111-148067%, n 11-1 76489- WcEtt© ^ U 7 x 
^y^f#8fi;bWStt5o Sfc, Adv. Mater., 
9, No. 7, p557 (1997), Angew. Chem. Int. Ed. Engl., 
34, No. 3, p303-307 (1995), JACS, Vol.120, No. 4, p6 
64-672 (1998)^^|2S«*Ud>^-'7x>'ft^t), K. 
Murakoshi, et al., Chem. Lett. p471 (1997)K|Bfijcr> 
^Utfa— ;K "Handbook of Organic Conductive Mol 
ecules and Polymers, Vol. 1,2,3,4" (NALWAS, WILE 
YtWR) taEKO#U7-b^H'Rtf J E-©iSISH*v #U 30 

(p-7 x - \y>mxf^cr>mmw, * y (p-7 i-^e 
- u 7)atf # y fx- ix y e^uy&tf 

tDwrnmsft^mz t < ®ffl7?> c t^Tf 5 0 

[0 0 6 1] Nature, Vol.395, 8 Oct., p583-585 (199 
8)fc:8E(B3ftTV5 «fc 5 F-/^ I- h 
a— ;7T§;fc46k: h U X(4-7d*7x— ;l/)7S— £A 
■M^ ^ p a 7 y=f 4r^.~ F © <fc 9 =S7j7*|- 7#;!/ 

©HMD £iT? fc»£Li[(CFi SO* )*N]<D=fc 5 fcJSfciisbn 

[0 0 6 2] Cb)JS«iE7L(KStffi 

5 £ i:^7't, K+> 7 7ii»£ L < 2 eV« 

±, <fc&#SL<(42.5eV£U:W&o pSMft 
yft^7 > ~> + ;Wi, fe«©IE?L*51 
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HttgttStf, -®tCfi'-SL<i±4..5~5.5eV, «k*)2fS; 
L < «4.7~5.3eVT*2&5, #S tt^pS«ft^t)¥« 

#ii 1 mom^^it^mw^ t> , 1 lt 

tiCul, CuSCN, CulnSez, Cu(in,Ca)Se2 , CuGaSez, Cu 
2 0, CuS, CuGaSz, CuInSz, CuAlSez^Ptf 5>n§ 0 * 
T'fc, CuIRtfCuSCN**iffSL<, Cul#afe#$ U\, 
{i©pgy|a^t^^##-©f!jt LT^, CaP, NiO, Co 
0, FeO, Bi z 0 3 , SioOz, Cn 0:, f^tf5n§ 0 
[0 0 6 3] (5)«ffitt£gff07&£ 

*wa * ©ftw^-r a c i: k a 5 o 
[0064] wmsw&j&w&tr 

[0 0 6 5] ^©SSKfel^T, &^ttffitt&Jl« 

Tfet*fcfraTfe±V> 0 S5«#«E7L«aStr 

«*(±s WKliCO¥«#»i^l<7)f#^-j£ i: ^«0^7it 
^WfflT-tSo 
[0 0 6 6] @i*S»Kffi.«^Hf*mil^S^ffl 

[0 0 6 7] (D)MS 

«JW©Wi:UTti, #S (fife, ig, Si, 7^5^ 

js^ftfe ^yy^h-xxm^mm, 7-y*F-7 

IS, fl. 7;l'5~'J'ARtfv^5/^i l jtW*L/l^ » 

Tffiv^cfeiiTts. oip tame mm « 

nftV^, »SL<ti3nsi~10/xm'Z?$.So ftffiOTJi 



(10) 



17 



[0 0 6 8] OTttSSftfcJJSOV^tl^-^XttPi 

t«B?*ntfJ:^. «W!li*©lSl±<D«jfi*r> 5 ttlt 
fe&f LT«*W«ttS*#*flB^ 5 Alt 2 ■£ 

[0 0 6 9] #fftt*ft*l^±K!lti»*#J*&fc 
^•y^Xii^S CPVD, CVD) ?%t)\ ftl^^Si 

{*©*!# t^]«Hc, #tc*Nfi#i§BJ3©if£fU;i\ Jtffi© 
[0 0 7 0] (E)^©ffi©Ji 

Jft±£F * L < liTiOz , Sn0 2 , Fe 2 0 3 , W0 3 , ZnOXtilfe 0 6 
fr6ft>?, S6E»*b<ttTiOift'54*«, T&DB 
f±„ 0!i*.fc£Electrochiii. Acta, 40, 643-652 (1995) 
IBit© X U u U f Xj£ ^ , X/ >y £ K J: !? 
$RT« C a*»T?*«. Tat)l<0«/PH:»« L < ii 5 
— 1000nmT?$> D . <fc t>$f * t < «10~500imT?&£ o 30 
[00 7 1] £ft, W«£aSftfcft*Z>-?!fXBplKf 

tisffii©^3c7^^ ^©WftKJSCTftffffix 
[0 0 7 2] (F)^«SBft^>rtaS||Bfi©H#W 

sEp nJffiftllSi fc v frMfr & ©* «j f gft ifii 

!&w«6?*5. *ss^o3ie«Eflat?©»s u«#g 40 

[0 0 7 3] II 2 ^r--T«fflii, jSffillWilOa^S^ 
*#BBWW40ai: ©IHK, fldUf20£*ffi M&N30 1 % 
/N££#ft fe ©T*$> D , Pffifr A»* § *iS * 

mnmM & e jtae xw-r &ntxi t a ^ t v ■> -5 „ i4cs 
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SffiSOa^M U - mW*nMK. LTEltLft &©? 

ttt&tt, SHi3SS50a±^-^#M'J-Kll^Mtt, M 
fcSHBSMllOa (Xtt40a) £lttf ft fe© 1 IMJcT 
It 0 B60, S)W20R tf *lf HSSJMOfcfl'fc S tirfc t © 

St)t»20» «#$l3i)i30Rtf>ttffi?S«J140^iatt, C© 

If, SK m?f$l5Mji30&tj : ^H^^1i^*Ji40a%-SW, 
C ©±E 5SBJ4»«50a=&BH« L ft fe ©T'fe t> , 

^«2o^s:tt> Micmfi5iS3o&tFap^wa.#«S4o 

a*«tt, u©±tClBJ3E-|S50a%BS«L-ftfe©-eS 0 s 

c ©±fc -S5^ig3i«s4oxti^B u - ki i**rr * «& 
© t? d s tgffl^ 5 ^ x*f -r § «GS t ft -d X ^ 5 0 

[0074] [3mnm. 

*»H8<DJtft»ti, ±f5*^^©^*Smm?tc^gp.ft 

[0075] ymm(ommi±, wsRftoseft^cjsw© 
»«i&i»± , r % ft * c >k u t s © 

[0 0 7 6] *58W©3tt«3E«l*?*>WSWt?!l!fcaffl'r 

s»#t.s ^©-fe/brt^^jfitta^ti^bft^m 

Sg»*?0«Bfii:rat;T*5, Sft, ^fSB^iD^*^ 
^a-;l/i:S*W£^|Bltt©-&^a-^«?S^i: 0 5 

!>atr*ifi*i:Stf, ^fSSfc^{t^^X#©M0^« 
»£fflV\ ^©±ic-fe;V%^UT^©SBJ!©^lta« 
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ItmiZlt, WK¥ll-8457^ #(«2000-268892#^^|B 
[0 0 7 7] 

MM] *»fl8*lUT©**Mfc <t '9 2 SfcPHttcia 
[0 0 7 8] i. Wb^^fMtt^ttSolHH 
n7j<360gitjfip^, c t^tif-'n^x^y-^j s y 

h^^-rh^-YVt/nt^V CRtffiKftH) 56.8 g£ 

-scfc^dDU intuitu bfco *^?*«%8oicKinjft 

^^ti^nxT-ybxs^-b^b~7icAn, 240 
•C, \mWBR\,Tdk. 8&n;fcB{kf-*yftffflj*15 
OOOH<E7305Maj8jD^(t Lfc. 3>t± 

;]/ (3H4fc2000O. ftftffi££!) 0.3g&tf*llg«4DA 

^0 . 4ml T*f?E§ trjfef tf - * y«^F ££tf jflk 20 
»B-l~B-8*IHSL:fc D B-l~B-8©HJg#£#»il43l 
J|%T&7>fc<, 

[0079] ^yatf^>^;KDfb**©aao*i»i/^ 
ftfttnti (1) t maun LTwayMHt** :/«tt?$HK 

[0080] xttsSfttteiosfeftltKffliWt^^^ 
£ Lfco *<D|g&ARtfB-i~B-8tE>S|{b?-* yftlfcit?) 

[0 0 8 1 ] 
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F-'/LfcjSMLT.X*:?-- 7 v y^bfc3SW# 

u 6 nfc^asaiARtfB-i-B- 

8* F7#~7b- Ffcflj^-C^ft^ftSfcfcLfco 25°C 
FP-32SD ^fflV^T470°C-U30^^J0»abfco ftM 
tcT|B©fe*(B)0.3S 'J RtffHfiffittJBOO 3 

%%n&mmfc 5 Bsraaatbfco atti*%*ft<o$& 

i:bTx^y-;l/: t-7*£/-;I/: 7-feFr.h U;l/= 
1:1:2 C(*s«tfc) »^&5»&i8!KJ&fljv\ 

£ 7 tf r -b F x h <j b fc„ 

[0 0 8 3] 
[ft 3] 




fi* (B) 



C^H 19 -^__^-{o-CH2CH 2 ^-C>CH a C)^CH 2 CH 2 S03Na 

[0 0 8 4] 3. 3tt««SaF?«ffH 

(2raX2cai) *cnt3i;*tSOe^R«5!f7Xi: 

ffl«Hft*f!lffl bTWfiS (39{fcl, 3-5^^/1^5 
^/'J^A (0.65^/1) , 37* ft 

tft-7?-;Hf 'J ^'yCo.i^/Dcoy F^-TT-fr Fx h 

^S^*?C-l~C-9%f#fc 0 
[00 8 5] Jy±£J:!>, HlOfcaVtJ:^ 

[0 0 8 6] 4. 7 ! M'«a*tDlij/£ 

- (OrieiaSAMl.5) £i§t C t fc cfc 0 iiS±B7t*fS 
C ^rc^Mti^*:ffiK*3^T110mW/aj 2 T? 

tf^-7 F^M^bTftg^ b, COfeStfi^jai 
*7X (ES) %«SM£EiW£&S (^-7U-SMU238 

id EiiLto &ymmmttmw£M%*ms.\c. 
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[0 0 8 8] S2£/Txbfcjl«9s *^W©»ft^^X 
ft^ffl^fc&tlSSfc*? (C-2-C-9) ttJttMHfltftg 

jflit? (c-i) ttb^TJitt«a*W<, *o*g», £ 

JtfiSi^c 20 
[0 0 8 9] 

B%EH©S»S] ±E©iI^ *!8W©ffBWffit«:«fen 

[02] *mm<Dt&£Lh^nm®m?<D 

[0 4 ] LV^«a*yR?0«Jfi*^r 
[0 5] *«ffl©»SL^^3t«aHR?©«Bfi*^f 

[lie] *sws©ff*ti/^3Wiaiois : f<o«efi5£^r 

[0 7 ] *S£WO»$ Li^«*Sgj«?©«i6fc3*-$- 
a«HWSiHT?*S. 40 
[0 8 ] *|g^<Dj(FS U^M^*?©^ 
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